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<Start of change>
10.3.2.4	One Dimensional Compact Range Chamber
10.3.2.4.1	General
The principle of the measurement set up for OTA sensitivity is shown in figure 10.3.2.4.1-1. It closely resembles the standard compact range chamber. But for the generation of the plane wave in the quiet zone the proposed method uses a special one dimensional probe instead of the standard set up comprising a concave mirror and a feed horn. The main advantage is a reduced chamber size and a simplified probe system replacing the standard mirror feed horn set up.
[image: ]
Figure 10.3.2.1.3.1-1: One Dimensional Compact Range Chamber measurement system setup for EIS
The probe antenna is set up of a one dimensional array of antenna modules, connected by a special feed system. Optimized amplitude and phase settings in the feed system result in a plane wave in vertical direction. As no near field to far field transformation has to be carried out, it is not required to measure a whole set of azimuth and elevation angles.
10.3.2.4.2	Calibration and Procedure
1)	Connect the feed system of the compact probe to the signal generator.
2)	Calibrate the test range, using a reference antenna with standard gain installed in the quiet zone of the probe and measure the path loss between signal generator and reference antenna.
3)	Position the DUT in the quiet zone of the probe with its manufacturer declared coordinate system reference point in the same place as the phase centre of the reference antenna. The manufacturer declared coordinate system orientation of the DUT is set to be aligned with testing system.
4)	Connect the DUT to the measurement equipment.
5)	Align with the conformance test direction (subclause 9.2 Dx.x).
6)	Set the signal generator to the manufacturer declared sensitivity (EIS) level plus the measured path loss.
7)	Measure the throughput and BER of the DUT.
8)	Repeat test steps 3 to 7 for all conformance test directions.
10.3.2.4.3 	MU assessment
10.3.2.4.3.1 	MU Budget
Table 10.3.2.4.3.1-1: One Dimensional Compact Range Chamber uncertainty contributions 
 for EIS measurement
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Misalignment DUT and pointing error
	C3-1

	2
	Standing wave between DUT and test range antenna
	C3-2

	3
	Quiet zone ripple DUT
	C3-3

	4
	Signal generator
	C3-4, E

	5
	Phase curvature
	C3-5

	6
	Polarization mismatch between DUT and transmitting antenna
	C3-6

	7
	Mutual coupling between DUT and transmitting antenna
	C3-7

	8
	Measurement equipment
	C3-8, E

	9
	Impedance mismatch in transmitting chain
	C3-9

	10
	RF leakage and dynamic range
a)	Feeder package terminated
b)	DUT terminated
	C3-10

	Stage 1: Calibration measurement

	11
	Misalignment positioning system
	C3-11

	12
	Pointing error between reference antenna and test range antenna
	C3-12

	13
	Impedance mismatch in path to reference antenna
	C3-13

	14
	Impedance mismatch in path to compact probe
	C3-14

	15
	Standing wave between reference antenna and test range antenna
	C3-2

	16
	Quiet zone ripple reference antenna
	C3-4

	17
	Phase curvature
	C3-5

	18
	Polarization mismatch between reference antenna and transmitting antenna
	C3-6

	19
	Mutual coupling between reference antenna and transmitting antenna
	C3-7

	20
	Measurement equipment
	C3-8, E

	21
	Influence of reference antenna feed cable (flexing cables, adapters, attenuators, connector repeatability)
	C3-15

	22
	Mismatch of transmitter chain
	C3-16

	23
	Insertion loss of transmitter chain
	C3-17

	24
	Uncertainty of absolute gain of reference antenna
	C3-18, E

	25
	RF leakage (SGH connector terminated and test range antenna connector cable terminated)
	C3-10



10.3.2.4.3.2 	MU Value
Table 10.3.2.4.3.2-1: One Dimensional Compact Range Chamber uncertainty assessment for EIS measurement
	EIS uncertainty budget

	UID
	Uncertainty Source
	Uncertainty value
f ≦ 3GHz
	Uncertainty value
3GHz < f ≦ 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]
f ≦ 3GHz
	Standard uncertainty ui  [dB]
3GHz < f ≦ 4.2 GHz

	Stage 2: DUT measurement

	1
	Misalignment  DUT and pointing error
	0
	0
	Exp. normal
	2
	1 
	0
	0

	2
	Standing wave between DUT and test range antenna
	0.18
	0.18
	U-shaped
	√2
	1 
	0.13
	0.13

	3
	Quiet zone ripple DUT
	0.0325
	0.0325
	 Gaussian
	1
	
	0.03
	0.03

	4
	Signal generator
	0.46
	0.46
	 Gaussian
	1
	 1
	0.46
	0.46

	5
	Phase curvature
	0.01
	0.01
	 Gaussian
	1
	1
	0.01
	0.01

	6
	Polarization mismatch between DUT and transmitting antenna
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	7
	Mutual coupling between DUT and transmitting antenna
	0
	0
	Rectangular
	√3
	1
	0
	0

	8
	Measurement equipment
	0.14
	0.26
	Gaussian
	1
	1
	0.14
	0.26

	9
	Impedance mismatch in transmitter chain
	0.0056
	0.01
	U-shaped
	√2
	1
	0
	0.01

	10
	RF leakage and dynamic range
a) feeder package terminated
b) DUT terminated
	0
	0
	Gaussian
	1
	1 
	0
	0

	Stage 1: Calibration measurement

	11
	Misalignment positioning system
	0
	0
	Exp. Normal
	2
	1
	0
	0

	12
	Pointing error between reference antenna and test range antenna
	0
	0
	Rectangular
	√3
	1 
	0
	0

	13
	Impedance mismatch in path to reference antenna
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04

	14
	Impedance mismatch in path to compact probe
	0.03
	0.03
	U-shaped
	√2
	1
	0.02
	0.02

	15
	Standing wave between reference antenna and test range antenna
	0.15
	0.15
	U-shaped
	√2
	1
	0.11
	0.11

	16
	Quiet zone ripple reference antenna
	0.178
	0.178
	Gaussian
	1
	1
	0.18
	0.18

	17
	Phase curvature
	0
	0
	Gaussian
	1
	1
	0
	0

	18
	Polarization mismatch between reference antenna and transmitting antenna
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	19
	Mutual coupling between reference antenna and transmitting antenna
	0
	0
	Rectangular
	√3
	1
	0
	0

	20
	Measurement equipment
	0.14
	0.26
	Gaussian
	1
	1
	0.14
	0.26

	21
	Influence of reference antenna feed cable (flexing cables, adapters, attenuators, connector repeatability)
	0.082
	0.082
	Rectangular
	√3
	1
	0.05
	0.05

	22
	Mismatch of transmitter chain
	0.2
	0.3
	U-shaped
	√2
	1
	0.14
	0.21

	23
	Insertion loss of transmitter chain
	0.18
	0.18
	Rectangular
	√3
	1
	0.1
	0.1

	24
	Uncertainty of absolute gain of reference antenna
	0.5
	0.43
	Rectangular
	√3
	1 
	0.29
	0.25

	25
	RF leakage (SGH connector terminated and test range antenna connector cable terminated)
	0
	0
	Gaussian
	1
	1
	0
	0

	Combined standard uncertainty (1σ) [dB]


	0.66
	0.73

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]


	1.29
	1.43



<End of change>
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